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March 21, 2013

Mr. John Blevins Re: Equivalency Determination Request
Director, Compliance and Enforcement Division Multi-Point Ground Flare (MPGF)
US EPA, Region 6 Baytown Olefins Plant &

1445 Ross Ave. Mont Belvieu Plastics Plant

Suite 1200

Mail Code 6 EN

Dallas, TX 75202-2733
Dear Mr. Blevins:

ExxonMobil Chemical Company (ExxonMobil) requests an equivalency determination pertaining to the
requirements of 40 CFR §60.18 and 40 CFR §63.11 as related to muiti-point ground flares (MPGF)
proposed as part of expansion projects occurring at two facilities - ExxonMobil's Olefins Plant in
Baytown, Texas (referred to as Baytown Olefins Plant or BOP) and the ExxonMobil Plastics Plant in Mont
Belvieu, Texas (referred to as Mont Belvieu Plastic Plant or MBPP). The proposed BOP MPGF will
control waste gases from a new ethylene unit, and the proposed MBPP MPGF will control waste gases
from a new polyethylene unit. Source-specific information on the new ethylene and polyethylene units is
provided in Attachment 1 to this letter. Ve

The two MPGF's are similar in purpose, design, and operation. Both flares will be designed as an integral
part of alarger control system that will control waste gases in stages. At both facilities, waste gases are
directed to a vent collection system comprised of two separate dispositions: a High Pressure (HP)
disposition and a Low Pressure (LP) disposition. Simplified schematics depicting the control systems for
the vent collection systems are provided as Figures 2-1 and 2-2 of Attachment 2 to this lefter.

For both sites, the LP disposition will include an elevated flare that will comply with 40 CFR §60.18 and/or
40 CFR §63.11 (as applicable). The majority of waste gas flow is anticipated to be routed to the LP
dispositions. Waste gases are only anticipated to be routed to the MPGF above a set pressure. Each
MPGF is itself a multi-staged flare system designed to operate with muitiple pressure-assisted burners to
facilitate the optimal mixing of the combustion materials, in lieu of any assist medium like air or steam, in
order to maintain consistent flame stability and proper combustion. The MPGF'’s design utilizes the
kinetic energy inherent within the high pressure relief gas to passively entrain sufficient quantities of
combustion air resulting in flare tip exit velocities that will exceed Vyax as specified in 40 CFR
§60.18(c)(3),(4) or 40 CFR 63.11(b)(6),(7).(8). A detailed technical description of the complete multi-
staged flare system is provided in Attachment 2 to this letter.

Equivalency Determination:

Based on the information provided above and in the technical attachments noted, ExxonMobil hereby
requests formal written approval fo comply with 40 CFR §60.18 and/or 40 CFR §63.11(b) (as applicable)
at its facilities using similar flare devices in an equivalent manner as specified here:
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1. The MPGF is provided with a performance guarantee from a manufacturer that it has been
designed for smokeless operation over its entire pressure operating range. As such, it will be
operated as specified in 40 CFR §60.18(c)(1) and 40 CFR §63.11(b)(4), to be determined as
specified in 40 CFR §60.18(f)(1) and 40 CFR §63.11(b)(4), if applicable.

2. To comply with 40 CFR §60.18(c)(2), or if applicable with §63.11(b)(5), the MPGF will be
operated with at least one pilot flame present at all times for each row of operating burners in a
line (called a ‘runner’). The pilot burner is generally located within the first three burners in a row
for each runner. These burners serve as subsequent ignition points for the remaining burners in
the same row. There shall be several such runners that will be opened or closed based on the
flare gas flow to the MPGF. Thermocouples or equivalent devices will be used to monitor for
presence of a pilot flame. Since the overall flare system is staged, there will be no routine flame
present from the MPGF burners themselves if vent gas pressure remains below the set point.

3. To comply with 40 CFR §60.18(c)(3), or if applicable with 40 CFR §63.11(b)(6), a minimum net
heating value of no less than 800 British thermal units per standard cubic foot (Btu/scf) will be
maintained for the gases being combusted at the MPGF. The net heating value of the waste
gases to the MPGF will be monitored when waste gas is being directed to the MPGF using either
calorimetry or gas chromatography (GC).

4. A permanent waiver is requested for the exit velocity requirements of 40 CFR §60.18(c)(3),(4), or
if applicable 40 CFR §63.11(b)(6),(7),(8), and the cotresponding determination requirements of
40 CFR §60.18(f)(4) or if applicable 40 CFR §63.11(b)(7), for each MPGF.

5. A permanent waiver from 40 CFR §60.18(c)(6) and 40 CFR §63.11(b)(2) is requested as the
MPGFs are pressure assist and not steam, air, or non-assist flares.

6. Per 40 CFR §60.8(b)(4) or 40 CFR §63.7(e)(2)(iv), a permanent waiver is requested from the
performance test or flare initial compliance assessment to demonstrate compliance with 40 CFR
§60.18 or 40 CFR §63.11 as allowed by agency consideration. Waste gases to the MPGF are
anticipated to be from large flows of short duration. Replicating the operational scenarios that
would generate these large waste gas streams for the amount of time required for testing is
impractical and could pose significant safety concerns in terms of data collection. Additional
supporting information for this request is provided in Attachment 3 to this letter.

7. Lastly, ExxonMobil proposes additional and alternative monitoring techniques of the vent gas flow
according to the manufacturer’'s recommendation to ensure only high pressure vent gases are
routed to the MPGFs. These are proposed as alternative monitoring procedures per 40 CFR
§60.13(i) and 40 CFR §63.8(f)(4). The proposed monitoring parameters and how they meet the
four criteria elements of the 40 CFR §63.2 definition of monitoring is provided in Attachment 4 to
this letter.

ExxonMobil is eager to discuss this request for an Equivalency Determination. If you have any questions
about the information provided, please contact Benjamin Hurst at benjamin.m.hurst@exxonmobil.com or
(281) 834-6110.

Sincerely,

Y

enjamin M. Hurst
Air Advisor
ExxonMobil Chemical Company

Enclosures

cc: Manager, TCEQ Region 12 Air Program, Houston
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Baytown, TX Source

in May 2012, the ExxonMobil BOP located in Baytown, Harris County, Texas submitted a New Source
Review (NSR) application to the Texas Commission on Environmental Quality (TCEQ), as well as a
Greenhouse Gas (GHG) Prevention of Significant Deterioration (PSD) application to the EPA, for
authorization of construction and operation of a new BOP ethylene unit. The new unit will consist of eight
new ethylene cracking furnaces and associated recovery equipment. The recovery equipment include a
quench tower, caustic wash facilities, a process gas compressor and interstage coolers, chiller train,
refrigeration system, deethanizer, ethylene/ethane splitter, and demethanizer. The process is depicted in
Figure 1-1.

The requirements of federal New Source Performance Standards (NSPS), Nation Emission Standards for
Hazardous Air Pollutants (NESHAP), and/or NESHAPs for Source Categories (MACT) are potentially
applicable to the proposed new equipment. Emissions control standards under potentially applicable
regulations (e.g., in 40 CFR Part 60, Subpart NNN (NSPS NNN) and Subpart RRR (NSPS RRR); 40 CFR
Part 63, Subpart YY (Ethylene MACT), etc.) require that any flare used to control waste gas from subject
equipment must comply with 40 CFR §60.18 (NSPS/NESHAP) or 40 CFR §63.11 (MACT) through
performance testing in 40 CFR §60.8 (NSPS/NESHAP) or 40 CFR §63.7 (MACT). The waste gases from
the proposed new equipment will be controlled, in part, by a new MPGF. The MPGF is described in
Attachment 2 to this letter.

In addition to federal regulation, the MPGF will be subject to monitoring requirements under Title 30 of the
Texas Administrative Code (30 TAC) Chapter 115, Subchapter B for volatile organic compounds, and
Subchapter H for highly-reactive volatile organic compounds, as well as State NSR permit requirements
(anticipated to be in Air Quality Permit No. 102982). Both 30 TAC Chapter 115 and the NSR permit
(anticipated) refer back to the federal standards within 40 CRF §60.18. Due to the unique design of the
proposed MPGF, the TCEQ rules allow the submittal of an Alternative Means of Control request for the
MPGF, which was submitted in December 2012, and contains the same monitoring procedures as are
proposed within this equivalency determination request.

Mont Belvieu, TX Source

in May 2012, the ExxonMobil MBPP located in Mont Belvieu, Chambers County, Texas, submitted an
NSR application to the TCEQ, as well as a GHG PSD application to the EPA, for authorization of
construction and operation of a new MBPP polyethylene ethylene unit. The new unit will be used to
produce polyethylene in low-pressure, gas-phase fluidized bed reactors. Catalyst, monomer,
co-monomer, and inert chemicals are fed to the reactors. The polymer produced by the reactors is in the
form of granules suspended by circulating gases. Product from the reactors goes through a series of
polymer separation and purging stages, and is ultimately extruded into pellets. The pellets are
transferred to storage silos and are packed in bags and containerized for shipping. The process is
depicted in Figure 1-2.

The requirements of federal New Source Performance Standards (NSPS), Nation Emission Standards for
Hazardous Air Pollutants (NESHAP), and/or NESHAPs for Source Categories (MACT) are potentially
applicable to the proposed new equipment. Emissions controf standards under potentially applicable
regulations (e.g., in 40 CFR Part 60, Subpart DDD (NSPS DDD); 40 CFR Part 63, Subpart FFFF (MON
MACT), etc.) require that any flare used to control waste gas from subject equipment must comply with 40
CFR §60.18 (NSPS/NESHAP) or 40 CFR §63.11 (MACT) through performance testing in 40 CFR §60.8
(NSPS/NESHAP) or 40 CFR §63.7 (MACT). The waste gases from the proposed new equipment will be
controlled, in part, by a new MPGF. The MPGF is described in Attachment 2 to this letter.

In addition to federal regulation, the MPGF will be subject to monitoring requirements under 30 TAC
Chapter 115, Subchapter B for volatile organic compounds, and Subchapter H for highly-reactive volatile
organic compounds, as well as permit requirements State NSR permit requirements (anticipated to be Air
Quality Permit No. 103048). Both 30 TAC Chapter 115 and the NSR permit (anticipated) refer back to
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the federal standards within 40 CFR §60.18. Due to the unique nature of the proposed MPGF, the TCEQ
rules allow submittal of an Alternative Means of Control for the MPGF, which was submitted in December
2012, and contains the same monitoring procedures as are proposed within this equivalency
determination request.

ExxonMobil
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Technical Description

The Baytown Ethylene Expansion and Mont Belvieu Plastics Plant Expansion projects will include
“staged” control systems which will include a MPGF (Multi-Point Ground Flare). The MPGF will be
manufactured by an industry leader in flare technology, such as the John Zink Company (manufacturer of
the LRGO multi-point flare system). The controf systems are described as “staged” because they are
designed to ensure that streams are controlied appropriately based on operating conditions. Figures 2-1
and 2-2 are simplified schematics depicting the control systems for the vent collection systems for the
expansions at BOP and MBPP, respectively. ExxonMobil seeks advanced authorization and approval to
demonstrate equivalency prior to when the proposed new ground flare would be required to comply with
40 CFR §60.18, or 40 CFR §63.11 (i.e., approval is desired prior to start-up).

The MPGF's will control VOC emissions during the high pressure / high flow occasions. The MPGF
technology has a principle application to the petroleum refining and chemical processing industries due to
its staging systems that ensure short, smokeless flames maintained over the full operating range of the
flare. The burner design utilizes pressure to assist combustion of waste gas by entraining an adequate
amount of ambient air. Pressure-assisted flares are viewed by combustion experts as among the highest
destruction and removal efficiency (DRE) flares available. Requirements in 40 CFR §60.18 and 40 CFR
§63.11 limit the heating value and exit velocity of the waste streams routed to applicable flares to ensure
the design and operation of these flares achieve the required destruction efficiency with the benefits of
their particular assist methods. Background information that was used to establish the heating value and
exit velocity for 40 CFR §60.18 and 40 CFR §63.11 does not include MPGF systems, and therefore, the
limit of maximum exit velocity should not apply to the proposed MPGFs. Establishing a minimum heating
value combined with stable flame design will ensure good combustion of the waste gas at the flare tip.
Limiting the exit velocity would impact the pressure-assisted burner by preventing it from reaching its
critical pressure (hence preventing from entraining adequate amount of air for mixing and proper
combustion), and would not allow the flare to operate at its design conditions.

The proposed MPGF's will use a fixed position array of high pressure burners within a secure fenced area
to produce short, highly efficient open-air flames. Pressure-assisted burners utilize the flare gas pressure
to ensure high exit velocity at the burner exit. The high velocity produces the energy required to promote
high air entrainment and mixing in the combustion zone. This entrainment/ mixing energy in the
combustion zone is the key to producing an efficient, smokeless flame. This energy level is created by a
high velocity discharge without requiring supplemental energy such as steam or forced air blowers. The
philosophy of the control system provides that when gas (energy) flow is low, the number of burners is
reduced in order that there is sufficient fuel supply to each burner to maintain the required energy level for
clean burning.

The MPGFs will be designed with multiple headers, each header having multipie risers with burners. The
burners will be designed such that a number of small diameter ports eject high velocity gas, enhancing air
entrainment and mixing for efficient and clean combustion. The aerodynamics of the burners provides air
cooling and prevents flame recirculation, eliminating burner over-heating and internal coking. The staging
control system, which can be either programmable logic controlier (PLC) or distributed control system
(DCS) based, will receive input from pressure transmitters and open and close staging valves according
to waste gas pressure. Each stage will be operated automatically with an actuated valve that opens or
closes upon demand.

MPGF at Baytown, TX Source:

The flare system for the Baytown Ethylene Expansion unit project will include a “staged” control system
that will consist of an elevated flare and a MPGF (Multi-Point Ground Flare). The control system is
described as “staged” because it is designed to ensure that streams are controlled appropriately based
on operating conditions. The vent collection system feeding the control system is comprised of one
common header. Figure 2-1 is a simplified schematic depicting the control system for the vent collection
system.

ExxonMobil
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The common flare header will receive routine continuous vent streams and routine intermittent vent
streams from the process. The streams which make-up less than 1% of the MPGF rated capacity will be
controlled by the steam-assisted elevated flare. The common header will operate at low pressure, until
the rate through the common flare header exceeds the capacity of the steam assisted elevated flare
(equivalent to 1% of the MPGF capacity). A performance test / flare initial compliance assessment will be
conducted for the elevated flare, and it will be operated in accordance with 40 CFR §60.18 and/or 40 CFR
§63.11.

When the total rate through the flare header exceeds the capacity of the elevated flare, a control valve will
limit the rate to the elevated flare to that of its design, and divert any excess flow to the MPGF. When the
back pressure in the flare header rises to the design pressure, the first staging valve of the MPGF opens.
This may occur during defined periods of unit purging for shutdowns or startups. The flare system
computer control application ensures that the MPGF is operated only at times when the header meets the
design conditions.

MPGF at Mont Belvieu, TX Source:

The MPGF will be part of a “staged” control system that will consist of flameless thermal oxidizers (FTOs),
an elevated flare, and the MPGF. The control system is described as “staged” because it is designed to
ensure that streams are controlled appropriately based on operating conditions. The vent collection
system feeding the control system is comprised of two separate headers: a High Pressure (HP) Vent
Header and a Low Pressure (LP) Vent Header. Figure 2-2 is a simplified schematic depicting the control
system for the vent collection system.

The LP Vent Header will receive routine continuous vent streams and routine intermittent vent streams
from the process. The streams are also referred to as “low volume, low pressure” (LVLP) streams, and
will be controlled by FTOs and an elevated flare assisted by either steam or air. The HP Vent Header is
designed to receive high load, short duration vent streams, also referred to as “high volume, high
pressure” (HVHP) vent streams. The control device that will control emissions on the HP Vent Header is
the proposed MPGF. A performance test/flare initial compliance assessment will be conducted for the
elevated flare, and it will be operated in accordance with 40 CFR §60.18 and/or 40 CFR §63.11.

The two separate headers (HP and LP) are connected through a spill-over line with a HP to LP valve
controlled by a computer control application which is used to direct the flow away from the HP header
system. This may occur during defined periods of unit purging for shutdowns or startups. This computer
control application will also divert flow from the HP Vent Header to the LP Vent Header upon instances
when the HVHP vent does not have adequate operating pressure. This computer control application
ensures the MPGF is operated only at times when the HP Vent Header meets the design conditions.

ExxonMobil
March 2013 Equivalency Determination Request
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Attachment 3

Performance Test Waiver Supporting information
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Performance Testing

Applicable 40 CFR Subparts require performance testing under 40 CFR §60.8 and 40 CFR §63.7.
Performance test requirements per 40 CFR §60.8(b) and 40 CFR §63.7(e)(2)(iv) are as follows:

Performance tests shall be conducted and data reduced in accordance with the test methods and
procedures contained in each applicable subpart unless the Administrator (1) specifies or
approves, in specific cases, the use of a reference method with minor changes in methodology,
(2) approves the use of an equivalent method, (3) approves the use of an alternative method the
resulls of which he has determined to be adequate for indicating whether a specific source is in
compliance, (4) waives the requirement for performance tests because the owner or
operator of a source has demonstrated by other means to the Administrator's satisfaction
that the affected facility is in complian ce with the standard...

Given that the MPGF's fundamental design for enhanced ambient air entrainment relies on high flare tip
exit velocities, demonstrating velocities below the Vyax during the performance test would not show
proper operation of the control device. The heating value of the waste gas is related to proper operation
and will be continuously monitored as described in Attachment 4 to this letter. Stable, smokeless flames
and high destruction efficiency will be continuously ensured during the MPGF’s operation. This is
considered equivalent to meeting 40 CFR §60.18 and 40 CFR §63.11, and thus, a waiver from testing is
requested. Please note also that the waste gas controlled by the MPGF are expected to result from large
flows of short duration. Replicating the operational scenario that would generate HVHP streams for the
amount of time required for testing is impractical and could pose safety concerns.

Furthermore, testing of the burners is considered unnecessary given that destruction efficiency evaluation
data is available for similar ground flares. The EPA Air Pollution Control Cost Manual, 6" Ed.,
acknowledges that pressure-assisted flares use high vent gas pressure to promote mixing at the burner
tip, and the EPA has been involved with or aware of the following studies which report DRE results:

o Flare Efficiency Study, EPA Document No. 600/2-83-052, July 1983

o Evaluation of the Efficiency of Industrial Flares: Flare Head Design and Gas Composition,
EPA Document No. 600/2-85-106, September 1985

o Varner et al,, 2007, Docket ID No. EPA-HQ-OAR-2010-0868

Table 4 (attached) of EPA Document No. 600/2-83-052 shows an array of > 99% combustion efficiency
results for tests where the exit velocity exceeds Vyax. Furthermore, test numbers 1-5, 7, 8, and 67
demonstrate that, at high exit velocities and high lower heating values, combustion efficiencies > 99.8%
are expected. Testing conducted by John Zink specifically for linear relief gas oxidizer (LRGO) burners
and provided to EPA demonstrate similar results with an overall combustion efficiency of 99.82% (also
attached). The burners for the MPGF in this equivalency determination request will be the same or
similar to the burners tested

In the referenced testing, propylene mixtures were used to demonstrate performance. Propylene’s high
Btu content makes it comparable to the composition of the streams that will be combusted in the
proposed MPGFs. However, in other regards, propylene is a conservative stream to test DRE in a
pressure-assist system because ethylene has a more stable flame (i.e., wider flammability range, higher
burning velocity, and lower ignition temperature) than propylene. Thus, propylene would result in lower
tested combustion efficiencies than ethylene.

ExxonMobil
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Conclusion

Because sufficient test data demonstrating the performance of the proposed burners is readily available,
no further testing is proposed. Furthermore, John Zink has guaranteed performance of the MPGFs'
burners over the operating envelope discussed in Attachment 4 and as documented in Attachment 5.

ExxonMobil
March 2013 Equivalency Determination Request
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JOHN ZINK COMPANY INTERNATIONAL

4401 South Peoria Avenue
Tulsa, Oklahoma 74105
918/747-1371 Telex 497414

February 17, 1984

U.S. Environmental Protection Agéncy
- Research Traiangle Park, NC 27711

Attention: Leslie Evans -
’ Chemical Process Branch

ikGent1emen '
-P]ease find enclosed data from LRGO.tests conducted at John Zink Company
on June of 1982. ES-Test No. 81 covers a John Zink LRGO firina 2,800

1b/hr ‘of crude propy]ene on an LRGO burner with 1.312 sq. in. or1f1ce
area. The propylene temperature was 150°F

We trust this information will be of ass1stance in your efforts to

determine LRGO efficiency. Please advise if we can be of further
assistance. : '

Yours truly,

JOHN ZINK COMPANY

MK/tac
Enclosure

ENGINEERS AND MANUFACTURERS SERVING THE WORLD IN ENERGY TECHNOLOGY

b s e R




BTmrReys Loventupas s el e ke e s

~ EES ENGINEERING-SCIENCE

3109 NORTH INTERREGIONAL » AUSTIN, TEXAS 78722 « 512/477-9901

CABLE ADDRESS: ENGINSCI
TELEX: 77-6442

November 12, 1982

Mr. Roger Noble

John Zink Company
4401 S. Peoria

Tulsa, Oklahoma 74105

-Dear Roger:

This letter is in response to your inquiry regarding the analytical methods
used to determine the emissions from several JZ flares tested by Engineering-
Science, Inc., on June 30 and July 1, 1982. The analysis techniques and quality
assurance activities employed for these tests were the same as those used by ES
to conduct a series of flare efficiency tests for the U. S. Environmental
grotection Agency (EPA) and the Chemical Manufacturers Association (CMA) in June

982. : :

The details of the test protocol are detailed in a report prepared by ES and
provided to EPA and CMA entitled, "A Report on a Flare Efficiency Study". Copies
of this report are available from: ‘

Chemical Manufacturers Association
2501 M Street N.W.-

Washington, D.C. 20037
202/887-1100

Enclosed is a diagram from this report that summarizes the flare sampling
and analysis system. .

Sincerely,
‘/V{[WLD.MM
Marc D. McDaniel KZ?
Project Manager

Encl.

/kg

OFFICES IN PRINCIPAL CITIES
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Attachment 4

Alternative Monitoring Methods

ExxonMobil
March 2013 Equivalency Determination Request



Alternative Monitoring Methods

The monitoring of control devices subject to 40 CFR Subparts are generally applicable to §60.13(i) and
§63.8(f). As stated in 40 CFR §63.8(f)(2):

The Administrator may approve alternatives to any monitoring methods or procedures of this
part...

Related to alternative monitoring, 40 CFR §63.8(f)(4) states:

The application must contain a description of the proposed alternative monitoring system which
addresses the four elements contained in the definition of monitoring in §63.2 and a performance
evaluation test plan, if required, as specified in paragraph (e)(3) of this section...

The four elements of the 40 CFR §63.2 definition of monitoring are: indicator of performance,
measurement technique, monitoring frequency, and averaging time.

ExxonMobil proposes the following alternative monitoring methods:

1. Monitor and record the line pressure to the MPGF when there is waste gas routed to the MPGF to
ensure the line pressure exceeds 4 psig at operating temperature over a one-hour block average;

2. Monitor and record the net heating value of the vent gas sent to MPGF using an on-line analyzer
system when there is waste gas routed to the MPGF;

3. Maintain, with the addition of supplemental fuel as necessary, a minimum net heating value of
800 Btu/scf of the vent gas (adjusted for hydrogen) over a one-hour block average when there is
waste gas routed to the MPGF system; and

4, Monitor and maintain at least one operating pilot flame on each stage/runner of the MPGF when
there is waste gas routed to the MPGF system.

Indicator of performance — The pressure and heating value constraints above are the operating ranges
over which combustion performance of the MPGF has been found to be optimum in the past. In addition,
John Zink has guaranteed performance of the MPGF’s burners over the operating range in a letter
included as Attachment 5.

Measurement technique — The pressure in the vent header will be known through input from pressure
transmitters and staging will be computer-controlied.

The heating value of the vent gas will be calculated from composition data which will be determined
through GC and/or calorimeters. Most waste gas streams that will be routed to the MPGF will
consistently have a net heating vaiue in excess of 800 Btu/scf, but there may be a few instances where
the waste gas will contain appreciable quantities of hydrogen. It is widely known that hydrogen
contributes to good combustion more than its volumetric net heating value of 274 Btu/scf would imply.
Most notably, hydrogen contributes to good combustion as a result of a high flame speed. In an effort to
address this consideration, an adjustment to the volumetric heating value of hydrogen is made when
calculating the net heating value of waste gas streams routed to flares. This net heating value of
hydrogen as adjusted1 is 1,212 Btu/scf and accurately reflects the realized contribution hydrogen makes
to the good combustion of waste gas streams routed to flares.

' The most recent example of this adjustment to the net heating value of hydrogen is contained in the United States of America v.
Marathon Petroleum Company LP and Cattlesburg Refining, LLC Consent Decree signed April 5, 2012. The “net heating value of
hydrogen as adjusted” discussion is contained in Section 1l Definitions and Appendix 1.3:
http://iwww.epa.gov/icompliance/resources/decrees/civil/caa/marathonrefining-cd.pdf

ExxonMobil

March 2013 Equivalency Determination Request



Monitoring frequency - Except for periods of system malfunction, repairs, calibration checks, periodic
maintenance, and zero and span adjustments as required, all continuous monitoring systems shall be
capable of monitoring and recording at least four data points per hour (continuous operation).

Averaging time — Hourly vent gas header pressure will be monitored and recorded on a fifteen-minute
block basis when the MPGF is in operation. Hourly net heating values will be determined by GC and/or
calorimeter on a fifteen-minute block basis when the MPGF is in operation.

The alternative monitoring methods proposed in this equivalency determination meet the four elements of
the §63.2 definition of monitoring. ExxonMobil proposes that operation of the MPGF within the operating
parameters above is considered equivalent to compliance with 40 CFR §60.18, or 40 CFR §63.11.

Please note that if a lower pressure and/or lower heating value can be demonstrated to achieve the same
level of combustion efficiency through vendor tests, industry studies, calculations, etc., then these lower
limits will be documented and implemented.

A performance evaluation test plan is impractical to conduct at the site due to the amount of waste gas
that would need to be generated for the test and the means of generating it. Atest conducted at the site
could also pose significant safety concerns in terms of data collection.

ExxonMobil
March 2013 Equivalency Determination Request
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E4.JOHN ZINK.

International Headquarters
PO Box 21220

Tulsa, OK 74121-1220
918/234-1800

November 5, 2012

Subject: LRGO Multi-Point Ground Flares
Flare Burner Emissions Guarantees

Ref: Baytown Olefins Plant.

Dear Sir / Madam:

John Zink Co has reviewed the processes/stream data provided by ExxonMobil for the proposed
new Unit at the Baytown Olefins Plant. We confirm that the John Zink LRGO Multi-Point
Ground Flare system is our recommended flare design to provide high efficiency 100%
smokeless flaring in this service.

Based on our review of the process data, John Zink confirms our performance guarantee of the
proposed ground flare burners as follows. We guarantee the hydrocarbon destruction efficiency
to be 99.8% or greater in the following range of operation:

Bumner operating pressure > 4 psig, and
Flare gas net heating value > 800 BTU/SCF

This 4 psig value would be above our de-stage pressure that we use to stage LRGO ground flare
burners and the minimum 800 BTU/SCEF is below the heating value of all of the streams
identified in the processes/stream data provided by ExxonMobil. There is a separate elevated
flare that will be used as a first stage to flare the low flow and/or low BTU streams outside this
range of operation.

We understand that the proposed streams to the ground flare might include hydrogen. It is well
accepted that hydrogen contributes to better combustion more than its volumetric heating value
would imply, most notably as a result of a high flame speed and low stoichiometric air
requirement. When hydrogen is present in the flare gas, its heating value shall be considered at
an ‘adjusted’ value in calculation of the flare gas heating value, as has been used in the past.

11920 East Apache m Tulsa, Oklahoma 74116-1300 m FAX 918/234-2700 m TLX 497414



K€.JOHN ZINK.

If you have any additional questions or comments please feel free to contact us.

Best Regards,

Lo Lo

Kevin Leary

Applications Engineering Director
Flare Systems

John Zink Co L1LC



E4.JOHN ZINK.

international Headquarters
PO Box 21220

Tulsa, OK 74121-1220
918/234-1800

November 5, 2012

Subject: LRGO Multi-Point Ground Flares
Flare Burner Emissions Guarantees

Ref: Mont Belvieu Plastics Plant.

Dear Sir / Madam:

John Zink Co has reviewed the processes/stream data provided by ExxonMobil for the proposed
new Unit at the Mont Belvieu Plastics Plant We confirm that the John Zink LRGO Multi-Point
Ground Flare system is our recommended flare design to provide high efficiency 100%
smokeless flaring in this service.

Based on our review of the process data, John Zink confirms our performance guarantee of the
proposed ground flare burners as follows. We guarantee the hydrocarbon destruction efficiency
to be 99.8% or greater in the following range of operation:

Burner operating pressure > 4 psig, and
Flare gas net heating value > 800 BTU/SCF

This 4 psig value would be above our de-stage pressure that we use to stage LRGO ground flare
burners and the minimum 800 BTU/SCF is below the heating value of all of the streams
identified in the processes/stream data provided by ExxonMobil. There is a separate elevated
flare that will be used as a first stage to flare the low flow and/or low BTU streams outside this
range of operation.

We understand that the proposed streams to the ground flare might include hydrogen. It is well
accepted that hydrogen contributes to better combustion more than its volumetric heating value
would imply, most notably as a result of a high flame speed and low stoichiometric air
requirement. When hydrogen is present in the flare gas, its heating value shall be considered at
an ‘adjusted’ value in calculation of the flare gas heating value, as has been used in the past.

11920 East Apache m Tulsa, Okiahoma 74116-1300 m FAX 918/234-2700 m TLX 497414



E4.JOHN ZINK.

If you have any additional questions or comments please feel free to contact us.

Best Regards,

X e Loy

Kevin Leary

Applications Engineering Director
Flare Systems

John Zink Co LLC



